Two-dimensional (2D) topological insulator (TI) have been recognized as a new class of quantum state of matter. They are distinguished from normal 2D insulators with their nontrivial bandstructure topology identified by the Z 2 number as protected by time-reversal symmetry (TRS).
I. INTRODUCTION
The field of topological insulator (TI) started from the theoretical proposal of twodimensional (2D) TI state in graphene. [1] [2] [3] Though the band gap of graphene is too tiny to be observed, 4 the conceptual achievement in the band topology has opened the door to the field of topological quantum states (TQSs). [5] [6] [7] The theoretical proposal 8 and experimental verification 9 of 2D TI in quantum well of HgTe/CdTe have boosted the quick rising of the field of TIs. The idea of band topology has been extended to 3D system [10] [11] [12] and other symmetry protected TQSs. 13 Recently, the band topology in metals, including the topological Dirac semimetal, [14] [15] [16] [17] Weyl semimetal [18] [19] [20] [21] [22] [23] and Node-line semimetal, [24] [25] [26] [27] has also been intensively studied. Many of the material realization of these TQSs are firstly predicted by theoretical calculations and then confirmed by experimental observations. 7, 28 The bulkboundary correspondence of the topological matters is well known now and it is one of the most unique properties of them. For example, 2D TI is expected to host quantum spin Hall effect (QSHE) with 1D helical edge states, namely the electrons in such edge states have opposite velocities in opposite spin channels. Thus, the backscattering is prohibited as long as the perturbation does not break the time-reversal symmetry (TRS). Such helical edge states are expected to serve as "two-lane highway" for dissipationless electron transport, which promises great potential application in low-power and multi-functional spintronic devices.
Large band gap 2D TI is also crucial to realize the long-sought-for topological superconductivity and Majorana modes through proximity effect. 6, 29 In this point of view, 2D TI is more preferred than 3D one, where the backscattering in the surface states is not fully prohibited.
Compared with the number of well characterized 3D TI materials, fewer 2D TIs have been experimentally discovered. 7, 30 The quantum wells of HgTe/CdTe 9 and InAs/GaSb 31 are among the well-known experimentally confirmed 2D TIs. Both of them require precisely controlled MBE growth and operate at ultra-low temperature. These experimental conditions make further studies hard and reduces the possible applications. There have been many efforts to find "good" 2D TIs, which are expected to have the following advantages:
(1) being easy to be prepared; (2) having large bulk band gap to be operated under room temperature or higher; (3) being chemically stable upon exposure to air; (4) 54-56 Therefore, we believe that our proposed M 2 CO 2 can be probably realized experimentally in the future and thus, will advance the application of TI greatly. 
III. RESULTS AND DISCUSSION
The crystal structure of oxygen functionalized MXene is shown in Fig. 1 . Bare MXene Table. I. It is observed that the MXeen with BB-type oxygen functionalization obtain the lowest energy. In this configuration the M atom sits inside of a trigonal prism formed by the surrounding C and O, which is very similar to Mo atom in 1H structure of MoS 2 . The phonon spectrum of the energetically stable crystal structure is calculated and shown in Fig. 1(d) . Obviously, there is no imaginary frequency, which means such structures are also dynamically stable.
The electronic band structure of W 2 CO 2 is shown in Fig. 2 . It is found that there is a degenerate band touch point on the Fermi level when SOC is not considered. These The above non-spin polarization calculations for Cr 2 CO 2 are helpful to understanding the band gap dependence on the atomic number in that column, but not realistic for Cr 2 CO 2 itself. However, this gives us the spin degree of freedom in material design based on MXene, which is very crucial to seeking Chern insulators hosting quantum anomalous Hall effect.
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The detailed studies on the dependence of U value and magnetic configurations are left for future work.
IV. CONCLUSIONS
Based on the first-principles calculations, we have predicted that a family of oxygen 
